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Capacity characteristics of... B102/B204

where h is the thickness of the junction. It follows herefrom that -
dU/dh = (4%/e )ht(h). As the differential ocapacity is given by C = £8/4xn,
where S is the function arog, it follows that

4C/dU = ac/dn . dh/aU = -S¢2/16x2n7f(n), and the coefficient of the

capacity change is given by (1/0)dC/dU = -e/4xh f(h). By changing ihe
impurity distribution or the volume charge density, it is thus possible
also to chango the capacity characteristic of the junctiou. Thus, {'or
Q=~a /x , (1/¢) 40/aU = -¢/4xa, = consty for ¢ = & /x
dC/dU - - 392/161 ‘3 = const. If generally f(x) - I nX n’ it holds within
the range of technological possibilities that

a x P for x,2x<h

1

e(x) {

9(x) for 0= x<x,

In these cases, like in the ocase of a positive n.

, where p(x) is finite for all x-values

between O and 11.
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Capacity characteristios of... B102/B204
‘ x, R h » Ue
.4 grvq(v)dv + ﬂg vf(v)dv. If p(x) = ax and nei, h = 7+ 2x /5;
£ 3 & x, 4!:11
Blnx Blux | 1
C = Sax’ /(U + 1), %.ﬂ% - 1/(u + ); At ne2, hex lxp(ii::;-. i).
' 1

In this ocase, tha differential capacity decresses exponentially with in-
oressing voltage, and (1/0)dc/dU - - 8/4“15 =« const and not voltage-

A4 __Ug o84 U&]‘nd
3x, g} 4 [3x] T yraxt

dependent. At n = 3, — -

4xax
2 1 1
4’ " - -—5——8—-— = oonst. Here, the steepness nf the capacity characteristio
dU 161 4 \

of the p-n Junotion is constant if U)U , where U, is the voltage at which
h-x“. There are 4 referencess 2 Soviat-bloc and 1 non-Soviet-bloc.

,/hs/. ///75“,5 ,fu,, P Vg /.LI‘Jc, (/¢ "/ L/S (¢ Sgle

Card 3/,
3

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7

20152
v 5/181/61/003/002/0!0/050
.- 9.%4300 (and 103S, //38,//43) B{OQ B201/ fo02/osof

AUTHORS: _Yul, B. M., Shotov, A. P., and 3rishechkinsa, S. P.

TITLE: Pemperature dependence of the tunnel current in p-n junctions

PERIODICAL:  Fiuzika tverdogo tela. v. 3, no. 2, 1961, 667-670

PEXT: In their studies of the tunnel current, the authors also examined the
temperature dependence of the voli-ampere characteristics of p-n junstions in
highly doped germanium, and report on %he results obtained. The p-n Junc-
tions were prepared by fusing indium with gallium tddition and n-typ?
germanium, as well as indium with phosphorus sddition and p-type gernanium.
The current flowing in the straight direction displayed in all cases a
maximum and there always appeared a vegion of negative resistance. Figs. 1
and 2 show the volt-ampere characteristics of two p-n junctions of arsenic-
doped germanium; the two specimens had different electron concentrations:

n = 4‘1019 em™ and n = 1-10'? cn™?. As may be seen from the chare-teristics
the temperature-iependent change of the tunnel current is precisely .he op-
posite in the two cases: in the former case, the current decreases with

~ Card 1/4 3

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7

R s *

20152

- s/181/61 /003 /002/0'0/¢50
Temperature dependence of ,.,. B102/B201

rising temperature, while in the other case it increases. This is purticu-
larly evident in the maximum. The amount of the tunnel current is doter-
mined by the number of electrons reaching the potential barrier per unit
time and by the probability of barrier penetrability. The temperatu:re thus
has an effect upon these two factors. With a rise of temperature the degen-
eracy is reduced and the Fermi level dropej (eof. Fig. 1). The voltage
corresponding to the maximum of curve I(U) decreazes with rising temjerature
waich fact is indicative of a shift of the Fermi level into a part of the
p-n junction with lower impurity concentration. 1In this conneection, the
thermal excitation of electrons leads %o a blurredness of the Fermi surface
and to a reduction of the number of electrons pasaing through the potential
barrier. Thus, the current is reduced with rising temperature in thls case.
On specimens with smaller n this effect cannot be of major importanc:,

Other effects arise which at large concentrations are connealed by the
former. The probability for the tunnel effect on a temperature change is
implicitly dependent upon the crystal varameters (on the forbidden-band !
width and tne effective mass). Since the fortidden-band width decreases
with a rise of temperature, the tunnel current ig bound to grow. Th2 p-n
Junctions prepared from p-typve germanium with gallium impurities

Card 2/54\3
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.av'if(3.4-1019 cm-?) 1ikewise display & decrease ol current with a rise of
‘_"t\‘t'emperature. p-n Junctions in, geymaniun with argenic impurity showed a Zro%
© o Ang current with rising’ temperature, even at :relatively low impurity concen- '
o trations (5-1018 om~3). Thig shows that the regularities observed {epend not
., ‘only on concentration but also on the type of impurities. L. V. Keldysh is
. T%finally thanked for discugsions, V. S. zemskiy ard G. P. Proshko as well as
4 - ™ T. 8. Kamenskaya foT having prepared the specimens. There are 3 figures. . -

>

" and 3 references: 1 Soviet-bloc end 2 non-Soviet-bloc. X

,;“E}ASSOCIATION: Fizicheskiy institut im. Lebedeva Moskva (Institute o
Y o Physics imeni Lebedev, Moscow) :

CoLt

. sUmITTED:  Avgust 9, 1960
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B102/B202

AUTHOR: Vul, B. M.

ot st et S g

TITLE: Effect of gamma irradiation on th: electric conductivity of
dielectrics

PERIODICAL: Fizika tverdogo tela, v. 3, no. 8, 1961, 2264 - 2274

TEXT: Since the electric conductivity of insulating materials increuses
if the materials are exposed to ionizing radiation and the danger of
break-down thus increases, the author thoroughly studied the effects of
gamma irradiation on various insulating materials. The specimens had the
shape of hollow cylinders, containing a radiation source (radioactive
preparation) in their interior. The current was measured by an elec-
trometer circuit with a sensitivity of about 10132 per mm of scale.
Already at the beginning of the measurements it was found that an em? was
induced by irradiation which is designated as radiative enf. Then a
current flows in a circuit containing the irradiated dielectric. A :ow-
rection is necessary for this current. The average ionizations causzd by
irradiation were between 10-2 - 0.67 r/sec. The measurements were made

card 1/4
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Effect of gamma irradiation... B102/B202

in cable insulations at 250 r/sec (irradiation in a reactor). The author
studied molten quartz, glass, and ceramics suck as muliite, sulfur,
polyethylene, and rubber (cable insulation) etc. If the field strengths
were not too high, the radiation-indw.ced currert was proportional to them
go that the quantity dr, radiative conductivity, could be introduced.

6. = aY where Y is the irradiation intensity ard a a proportionality

fhctor which is approximately equal to 5 - 10-17 for quartg, mullite, and o<
glass. For the other materials it is of the order of 10-1% (at about 20°C).
Only sulfur is by about 100 times more sensitive to gamma irradiation.
Radiative conductivity increases with increasirg temperature, however,

more slowly than the ordinary conductivity. Numerical results obtained
with quartz are given in Table 2, Ora:exp(-B/T) holds approximately,

where Ti is the absolute temperature and Be21600°K for quartz and Bas5000%K
for polyethylene. In the case of continuous irradiation, radiative con-
ductivity changes caly little with time. At 229C, U= 3150 v, Y = 0.3
r/sec the followirg values were obtained for quartzs

duration of irradiation, hr 1 2 8 15 21 £0 49 55 60 65

radiative current-1:=13a 90 95 113 115 115 175 118 118 116 116.

With high U and hig\ Y the radiative current increases continuously in

Card 2/4
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the course of several hours, In light dielectrics it can be assumed that
the absorption of radiative energy is directly proportional to the

density of the material. In amorphous and polycrystalline dielectrics

the carriers are electrons and d = qNP where q is the elementary chazge,j

the carrier mobility, and N the carrier conceatration. For the factizr a
in Qr = aY¥, a = pb(p + K)g/arN is theoretically obtained where a, B, ¥

are the transition coefficients, Nt the carrier concentration in the

- N traps, g the ionization density,
lﬂ la b = g/Y. 1In ¢, = AYexp(-B/T),

1 A= pbqﬁo/agNt. This holds for steady

) processes. In nonsteady processes the
_______ jﬂt free electron concentration chg/bNt,
where § is 4 transition coefficient.

The numericnl estimation of some
parameters gave the following resultss
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b = 1013, 8 = 1013Y/cm33ec; Nt u 1017/cm3; = 103Y/cm5;pg:l0.1 cme/v-sec;

'po-€1013/sec; ﬂ/au1017/cm3; [= 101°/sec. The following persons assisted

in the measurements: I. M. Gol'dman, R. Ya. Raztash, B. D. Kopylovsl:iy,

Ye. V. Gorskin, and F. I. Kolomoytsev; the author thanks Academician .
A. I. Alikhanov and Professor S. Ya. Nikitin for help. There are 9 fjguree,V(
2 tables, and 8 references: 6 Soviet-bloc and 2 non-Soviet-bloc.

 ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR Moskva

(Physice Institute imeni P. N. Lebedev AS USSR, Moscow)

SUBMITTED: February 13, 1961
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"AUTHORS 3 Bogdanov, S.V., Vul, B.M. and Razbash, R.Ya.
TITLE: - Piewoelectric Properties of Polycrystalline ’

Barium Titanate at High Pressures
PERIODICAL: Kristallografiya, 1961, Vol. 6, No. 1,

pp. 72 - 77
TEXT 3 When the external stress applied to a ceramic BaTiO3
specimen is not too high and does not give rise to residual \( -
deformations then after the load has been removed, practically J .
all the domains return to their original state., This kind of v

process is defined as reversible reorientation. If, on the
other hand, the external stress is sufficiently high to give
rise to residual deformations then after the load has been
remcved not all the domains will return to the original
state and the domain g#ructure will go through a process of
readjustment for a period of time after removal of the load.
This will continue until the system reaches a state
corresponding to a minimum free energy. This process is

Card 1/9
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Piezoelectric Properties of c.e.on

defined as irreversible reorientation, Both the reversible

and irreversible reorientation lead tc a reduction in the
residual polarisation since the reoriented domains no longer
contribute to the residual polarisation of the specimen,

This reorientation is equivalent tc a certain "additional"
compression of the specimen. The present authors have investi-
gated the piezocharge Q3 as a function of applied stress

(033) . In these experiments a measurement was made of the

charge appearing.on faces perpendicular to the Z-axis when a
mechanical stress is applied at rightangles to these faces,
The charge was measured with the aid of a ballistic
galvanometer and the stress was applied by means of a special
press, Ceramic specimens from various batches of BaTiO3

. were investigated. The specimens were cylindrical in form
{height 5 mm, diameter-10 mm), It was found that the

Card 2/7
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Piezoelectric Properties of ....

magnitude of the piezocharge 03 depended not only on

o, but also on the past history of the specimen, e.g.
tﬁg magnitude and duration of previous loadings and the
interval of time between them. The properties of poly-
crystalline specimens were also found to be strongly
dependent on their method of preparation. Fig. 1 shows
experimental curves for Q3 as a function of 653 (q@q is

plotted along the vertical axis in coulmﬂ#cmz and 033 is

plotted along the horizontal axis in kg/cma. In Fig. 1

the curve designations are as follows:

a « first measurement, specimen loaded; ¢ - first measurement,
load removed; 8 - second measurement; 2 -~ third measurement,
after artificial ageing. Fig. 2 shows the initial portion

of the function Q3 = f(GBB) + The curve marked a refers
to the first measurement and the curve marked 6 refers to
the measurements taken after ax /ecial ageing. These

1Card3€’ S
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Piezoelectric Properties of .....

results can sasily be explained in terms of the above

revergible and irrevursible reorientations of the polar axes

of domains (Vul and Bogdanov - Ref. 2). The authors have N
also investigated Q3 as a function of dll « Here, the

specimens were in the form of cubes (length of edge 6 - 8 mm)
and the charge appearing on faces perpendicular to the
Z-axis when a mechanicul stress was applied, The X-axis

was determined with the aid of a ballistic galvanometer,. The
resuits obtained are shown in Figs. 3 and & (Q3 in

coulomb/cmzf. qili in kg/cmz). In Fig. 3, the curve marking

is as follows: a - first measurement, load on; G ~ first
measurement, load off; & - second measurement.
Fig. 4 shows. Q, = f(cil) for different durations of

3

preliminary loading (a - first measurement; & - second

measurement after o3, kept at 26007kg/cm2 for 10 min;
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Piezoelectric Properties of .....

f - the third measurement after o7, at 2 600 kg/cm2

for 16 hours). The piezoelectric moduli d31, d32 and

5 were determined and the results obtained are given
.13 the following table:

s Piezoa* Before ageing, After agoing, Relative

© - modulus x10~ x10~ change
d33 : 4.85 3.37 0.695
ds, 1.93 1.49 0.773 JK
d31 1.91 | 0.89 0.446
Cafd 5/7
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In the above table, the ageing was carriesd out at a load

of 2 370 kg/cm2 for long intervals of time and the moduli
were then measured at low loads. These results are also
explainable in terms of the reversible and irreversible
reorientation, Finally, the Q3 = f(oql) curves were

obtained at different temperatures. The result is shown in
Fig. 5. Curve a in this figure corresponds to the loading
of the specimen for the first time at room temperature,

Curve § to the bading for the second time _at 60 °c and

> to the loading for the third time at 76 °c. After cooling
the specimen for 20 hours, the measurements were repeated

at 18 °C (Curve 2 ). Finally, the effects of external
stresses introduced into the specimen in the process of it~
preparation are briefly discussed, It is suggested that

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7"
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d
- 32 ‘
. There are 5 figures. 1 table and 8 Soviet refercnces.

 SUBMITTED:  April 22, 1960
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2

the experimentally observed difference between d and

31

is probably (due to the. above internal stresses,

ASSOCIATION: I"'izicheskiy institut im, P.N. Lebedeva
AN SSSR (Physics Institute im. P.N. Lebedev
of the AS USSR) .
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BOGDANOY, S.V.; VUL, B.M.; RAZBASH, R.Ya.
Y

Characteristic piezoelectric properties of ceramic piezoelenents
from BaTiOg cut out at an angle of L5’ to the direction of polar-
r

ization. istallografila 6 no.2:271-27) Mr-ap 161,
(MIRA 34:9)

1. Fizicheskiy institut im. P.N.Lebedeva AN SSSR.
(Piezoelectricity) (Barium titanate)
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electr'ons in the steady state, b a quantity proportional to the absorption
coefficient of gamme radiation. In accordance with the measurements,
6, = quYﬁsﬂt = aY when Nt2>N. Two groups of dielectriocs may be dis-

tinguished, according to how the electric current reaches its steady value
after the commencement of exposure of the dielectric to gamma rays. In

order to desaribe this process approximatively it is assuned that frae
elecitrons are produced only by gamna rays, and that the electrons are

diminished only by recombination with positive ions and by traps, Ac-
cordingly, one has dn/dt - g - fn(n+nt§ -'?n(Nt-nt) (1) and

dnt/dt-erNt~nt) (2), where n denotes the concentration of free
eleotrons, n, the concentrations of electrons in traps, and d and V4 tran-
‘sition coefficients. n = n, = 0 at t = 0j dn/dt = dnt/dt = 0 when t¥¢* .

R > , .2 9B
BEq. (1) leads to d“n/at® = T n(’?-?). When’?)‘r, the curve n = f(t) has

.vCard 2/3
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Electrio current ariasinges. B104/B

" no extremum but tends to a limity whenwgJ, this n = f(t) ourve has a maxi-

mum and drops to a steady value, Experimental rasults prove the first :
case to be satisfaotorily verified in quartz, ths seoond in sulfur. 1% is —
shown in short coniideration that also in material whose electron capture
oroas section of the traps is. lower than the reoombination oross section
of the positively charged centers, maxima may arise during the transients
to a steady value of the current oaueed by genme radiation.. There are 3
figures. .

ASSOCIATION: Fizicheskiy institut im. P. N, Lebsdeva Akademii nauk SSHR
(Physics Institute imeni P. H. Lebedev of the Academy of
Sciences USSR)

SUBMITTED:  May 30, 1961
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BELEN'KIY, 8.%.[deceased]; VUL, B.M.j ZHARKOV, G.F.; ZHDANOV, G.B.;
- SILIN, V.P.; FAYNBERG, V,Y&,3 FEYNBERG, Ye.L.; LARIN, s.1.,
red.; UL'YANOVA, 0.G., tekhn, red. .

N (From clessical to quantum physics; fundamental representa-
tions in the theory of the constitution of matter]Ot klassi-
cheskol fiziki k kvantovoi; osnovnye predstavleniia uchenila o
atroenii materii, Moskva, Izd-vo Akad. nauk SSSR, 1562, 69 p.
(MIRA 16:3)
(Physics) (Quantum theory) (Matter---Conatitution)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7

Qg e T e s s 1 e e A et e e e e e

VUL, B,M.; SHOTOV, A.P.; BAGAYEV, V.S.

Recombination radiation in degenerate indium antimonide, Fiz,
tver.tela 4 no.12:3676-3677 D '62, (MIRA 15:12)

1, Fizicheskiy institut im, P.N.Lebedeva AN SSSR, Moskva,
(Indium antimonide--Electric properties)
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VUL, B. M.
Generating current in dielectrics by Y-radiaticn, Acta phys
Hung 14 no.2 3:225-229 162, .

dor Wissen=
1. Physikalisches Institut P. N, Lebedew, Ayademie

scfxaf{en der Sowjetunion, Moskau, USSR, Vorgelegt von G.
Szigetl [Gyorgy Szigeti]
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Vul l'c l(., z&vsr‘[tskayag Eo Io’ .nd D&v’dov&" Ic V.

g Lo'-tlmperature b::eakdovn of thin layera of germsniva - - S R

‘PERIODICAL: 'Piziks tverdogo tula, v. 5. wo. 4, 1963, 107 - 113 . |
lTEXTz The d-c breaskdovn of Ga: ﬂlm (2 - 5;:.) wag inveatigated at 4. 2%k fcn:fg . _‘ 1
,two aeries of Ga-daped Ge (p-type) semples differing in their degree of | . [Nt
compenaatiom (a) B, = 1.4-10 14603, N 1.5 10'5cn , Ko nn/n 210%; ' o
_(b) N~5 6+10. Scm 3. N~} 010 Scn ,}. zdeoﬁ. ‘The donor snd scceptor com= | :
.%centrations were - determined fron the tenperature depeudunoc of - the Hall )
_-::.conatant, and. K. ‘was . deternined from ¥ /K - (p1/p2-1) (cf. Brit, J. of

Appl. Phys., 8, 340, 1957) Sauples -ith difformt K shoved different volte -
azpere characteristios: those of the weakly cozpensated 2o show & shatp i -~ FNS
1ncreaae oi‘ ourrent and breakdu-n at l-:ba, v/en, uth tho highly conpemeteél,

; ‘b'reakdo'n ‘seta 1n at much- Mgher fiald: atrengtha sn& -is’ aooonpaniod by ‘»f:_,;{{'
- deoreasing volt-mnpera ohara«:teristioa. Eor Ge with K¢ acﬁ, ‘ - 1.7. S
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f»Low- mperature breakdo'n of... “ootmooss oo B102/B186 - -

ME’ being the £1e1d atrength at whieh the breakdown 18 austained, Eb that m& it
vhich it sets in. - For Ge with- K 10%, - E “ia almoat tndepenﬂent of . thickneﬂu

“and equals 5 v/om’ up to 20 ju, even when' the voltage is reducad to 10 av.:
“For. thicker and moxe highly oompenaated aamples Bb - 22 v/cn and

Wnﬁaﬁon—pown&uh@#&n&%—nem&m

virtuany conetant down to these small thicknesdies. When the ~.h1ckneas '13
further redused Uy ‘remaing oonstant and equal to 01; For aampleo with

K:°10%, (v, -Ui)/U u41. U 'was measured- nith 24 samples of purer gerzanium
'}Ldt 20 of - Lt had a’ US of 10-11" nv, for: 1our U, was_ lover than- U bJEF;;V*;

by an in,jeotion etfect.' There are. 9 figurea. -

ASSOCIATIOH: Fizicheskiy institus-dm. Pifﬂ. Lebwdeva AN 8581t Moskva (Ehysia
. Inst itute 1men1 P. H. Lebe v AS tmsa, uoacov
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akadomdl; TOLSTOV, 8,P,y SAZHIN, N.P.; KAZARNOVSKIY, I.A.; VOR, B.M,
TROFIMUK, A.A,, akademik — T —

Discussion of the annual report. Vept. AN SSSR 33 no.3:25-3i,
Mr 63, ‘ (MIRA 16:3)

1, Chleny-korrespondenty AN SSSR (for Khachaturov, Tolstov, Sa:hin,
Kazarnovskly, Vul),
"~ (Academy of 7ciences of the U,S.3.R.)
i,‘
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Semiconductors, Priroda 52 no,10:12-17 '63, (MIRA 16:12)

1. Fizicheskiy institut AN SSSR im. P,N,Lebedeva, Moskva;
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.. , N.C.; VUL, B.M.; KOPYLOVSKIY, B.D.: KROKH
MARKIN, Yo.P.; POPOV, YU.M.; KIVOSHCEEV, A,N.; §Horov,12fp?'n'*

Semiconductor{ quantum gensrator wit p
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1. Fizicheskiy institut im, P.N |
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Low~temperature hmakdown in p-germaniwm in uniaxia] com-
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(MIRA 17:1)
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o}

"About the energy spectrum of heavily doped GaAs."

report submitted +to Intl Conf on Semiconductor Paysics Radiativ 1 i
Symp], Paris, 27-28 Jul 6h. Y [ e. feconbinutlon
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| gIME: Recombination rodiaticn mechenism in golld | X |
T : : : : =127 . {
" ‘souRCE: Tizika tverdogo tels, Ve 6, no. 4, 1964, 1235 12,)8 o i
N . ‘ ' tio, injectic - i

- ’ . ctor laser, reccmbinaticn rodiatiom, . 4,
ﬁgng- T‘;ﬁsm;m aglt;éni::iclg:‘;, raﬂintivé recanbination, rediative transit . ’ i
SC ’ .

Intorhand vransitica, p 1 juctica i
j
}
!

s : |
x adiaticn of Gals injec~ -1
N : ' res ible for recxbination I! hs o
‘ ! {BSTPACT‘ ngsm‘ig:n‘g;ermentalw 4nvestigatad by ana]yziz;g ;1;: gga;i g
; ;ign sgsmg;ted enission spectra. The p-n Junctions vere :LB P

-3, The corriec
zinc into GoAs with & me concentratica of 1037 o0 2 x 10+ cm

‘te of degeaeracye. Visual
x ’ n- @ corresponded to a state sual
concenuratimofizm’;g:ix;r:fm@l an infrared microacops aho.red:‘na;:ﬁafwm'
gbs::vi:‘fign fcm the p-regicayvhich otends for several micronse »
5 (] SAoal 1
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[TACCESSION NR: AP4O28Y46L - .
that line width and the maximum hipay in the spontaneous emission spectrum vary
with impurity concentration and temporatura. Ae thn impurity content wes in-
creased, b was displaced toward greater energies. However, aven for
Ne10LT =), W, vas 0.03 ev gmaller than the width of the forbidden banil i
of pure GoAs. A%is value the difference between h¥max ond the energy of the !
forbidden bend cannot be explained by a change in its width a3 a result of dop- 4
ing. Experimental data spaicate that at 4.2 to 77 X the temperature depend:nce
of recambination radiation intensity is weak, while at 300 K the intensity le-
creases sharply. Tnis may be associeted with £411%ag of acceptor levels by
electrens fram the valence band. No broadening of the spontanecus line was
observed when the injection current was increased. This shows that the spectral
sridth is determined by the final states of the electrons due to radiastive transe
itions. Tae results obtained can be best explained by radiative transiticus of |
electrons) from the conducticn baad, which merges with the dmnor levels, into i
tue 1:npuarlty acceptor band of zinc aitms. :
| AsscozaTIdh: Fizicheskdy institut P. No Labedsva AX 653R, Moscow (Puystes |

;;_mutm,msssn)_- T SR L

oo 2fgA L SRR Ay
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ACCESSION NRs AP4034919

AUTHOR: Bagayev, V. S.; Berozashvili, Yu, N«j Vui, Be Mej
Zavaritskaya, E. 1.} Keldy*sh, L, V.j Shotov, A, P. : ;

TITLE: Energy spectrum of strongly doped gallium arsenide

. SOURCE: Fizlka tverdogo tela, v. 6, no. 5, 1964, 1399~14L; ' .
[}
!

o o b Ben

“TOPIC TAGS! gallium arsenide, recombination radiation, p-n ju'nction,”
GaAs, GaAs p-n junction, semicnnductor, band structure k

| investigated at relatively low injection levels of charge carriers,

! The minority carriers were injected into ,n~:p-,n:j\m’ccion'.p,re.pardd'by
| diffusing zinc into GaAs with an initial Te concentration beiween
107 and 2 * 10!8 per cmd, The area of the p-n juncticn was of the
order of 1073 cm?, Recombination radiation modulated at a fruaquency
of 9 cps was rocorded when thermal heating of the samples wan - -
nagligible, <~ ‘The’recombination. cvadiation.:spectra of saunples

ABSTRACT: The recombination radiation of gallium arsenide has been §
{

|
s.

Cord 1/2 e,
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are almost identical. At lower temper=:
{tion of the maximum ‘and the shape of
he concentration «f Te ir. the

t measured at room temperature
atures, however, both the pos

the spectral lines are atfected by ¢t '
samples. At temperatures equal to 78 and 4.2K, the spectral lines i_
!

spread into the lower energy region and terminate abruptly on the
high energy side, Asymmetry of the curves increases as the temper=<

ature 18 decreased from 78 to 4.1K, It ulso incrcases with n larger |~
concontration of Te {mpurity.

At a Te concentration =1018 per cm?, |
the max{mum in the recombination apectrum is shifted toward rhe lower
energy region as the iniec:ion current is decreased. It is shown }
that this displacemeant 15 caused by additional emergy levels ("tail” |
in the density of states) in the valence band arising as & rasult of !
a large concentration of charged impurities disttibuted in a disor- 3

i

.

|

i

e e —— o .
e

'T”fT'derly fashion. - ~ ~ e
! ASSOCIATIONt none

SUBMITTED: *20Nov63 DATE ACQ: 20May6d ENCL: 00

gus CODEs PH No REF 8OV 004’ OTHER: 008
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| ACCESSTON ¥Ri AP4034931 5/0181/64/006/005/1465/1471

' AUTHOR: Vul, B. M.; Zavaritskaya, E. I.; Shotov, A. P.

" TITLE: Current-voltage characteristics of p-n junctions in strongly
doped galliym arsenide

SOURCE: Fizika tverdogo tela, v. 6, no. 5, 1964, +465-1471

' YOPIC TAGS: gallium arsenide, p-n junctionm, semicondustor, GaAs,
* band structure .

. ABSTRACT: The current-voltage characteristics of a GaAs p-n
": junction were investigated at 4,2, 77, and 290K, The samples with
a transition region area of about 103 cm?iwere prepared b; ¢iffusing
' zinc into GaAs with a Te concentration on the order of 107 and
- 1018 ¢m™3, The current-voltage charactaeristics of different samples
-+~ variad very slightly when the current exceedad 10™" amp., A reverse
v bias ‘breakdovncwas. observad:in-all samples. The reverse voltage-~
. euvrent charactaristics showed a smooth change of current with

“Card 1/3 T
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- voltage and were reversible without sudden changes of current, The
direct voltage-current characteristics show that at sufficiently high
currents the current varies linearly with the voltage, The data

. observed were explained by the complex structure of samples, that is,
in the specimens used the depenerate n-~type region apprarently was

.'in contact with the p-n junction while tha degenerate p-side vas

"several microns distant from the Junction. 1In this {ntermediaute area,

Zn concentration was insufficiently high for merging of the inrpuricy

and valence bands to take place, It was determined that at a Te

concentration of approximately 10!8 cn™3 and st a temperature of

77K, the variation of current with voltage, directly at the junction

region, coincides with the variation of the maximum in the recombina-

tion radiation spectrum with current, At T = 4.2K, this dependence
is shifted by 0,03 eve When the voltage at the p-n junction is less
than the width of the forbidden band, the passage of current is
determined by distorcions in the enargy structure of the bands caused

Cord 2/3
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" by fluctuations in the distribution of charged impurities, Orig.
. art. has: 10 figures, 1 table, agd 5 formulas.

4 SSOCIATION: - Fizicheskiy fnstitut im, P. N. Lebedeva AN 5SSR, Moscow ‘
(Physics Institute, AN SSSR)
[] N '
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ACCESSION NR: AP4044577 ' ~ 5/0030/64,/000/0061/0065/0070

" AUTHORs Vul, B. M. (Corresponding member AN SSSR)

T A e o,
M g

TITLE: Certain queatiaﬁs of semiconductor physics

SOQURCE: AN SSSR, Vestnik, no. 8, 1964, 65-70

TOPIC TAGS: semiconduotor, orystal impurity, electron paramagaetic resonnnce,
eleciron .

ABSTRACT:. A broad survey is presented of semiconductor physiocs, with emphasis on
_pemiconductor energy and on low-temperature breakdown of semiconductors. Ina
perfect crystal the elecirons are found either in the valence zZone or in -the con-
duction zone. Between these zones lies a forbidden zone. If this zone i small
enough in relation to the energy fluctuations of therial motion, encugh electrons
pass through into the conduction sone to permit the crystal to display sijmificant
electrical conduction. In germanium, at room temperature, the eleotron tlhiermoenergy
18 0.025 ev and the forbidden zone is 0.75 ev, giving an electron concentiration of

‘2.).1013cm'5 (the number of crystal atoms is 5*10220111'3). In imperfec’ crystals,

- impurities and structural defects permit electron energy levels in the fo:rbidden

-

energy band. For iow-energy electrons (in the conduction zone) the accelnration is

ey A3
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.i; direotly proportional 4o the external force, but the calculations depend on the
..+ effective maos of the electronn., This mass varics with the internal field ond thus
. is different not only for different crystals but aloo for different directions in
... the same crystal. Impurities in semiconductors are easily jonized since the dielec-
“1ttrie permeability of the crystals io relatively large. When the apacing between
‘< atoms of impurities in pemiconductors is of the name order as the effective electron
" orbit radius, an interaction between the impurity atoms exists, accounting for con-
duction in the impurity zone. Spectrum studies of the eleotron paramagnatic
resonance (EPR) ghowed that with & tenfold impurity concentration increane all
- gtages in the formation of the impurity zone wers pasged through. Studins of EFR
- are aldo useful in determining the distribution of energy states in the :impurity
_zone. Changing the electron-rilled energy gtates by compensation of the donor
impurity in acceptors helps explain the relative distribution of enersy levels of
* delocalized electrons and electrons linked to igolated atoms of the jmpurities. Of
gpecial interest are impurities having a small icnization energy in comparison with

the width of the forbidden zone. At low temperatures the impurity atoms are neutral,

and the semiconductor is similar to a dieloctric, except that it preserves the small
* electrical oonductivity in a very woak eleotric field. Ina dielectrio the cata-
. strophic decreass of eleotricnl resistance (dieleotrio breakdovm) comes only in

strong eleotrio fields. Near absolute zero the electron path between cglliolons is

Card 2/3
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1 long, enabling the electron to acoumulate a large ionization energy. Orig. art,
" hast 6 figuroa, :

) ]
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VVEDENSKIY, B.A., glav. red.; VUL, B.M., glav. red.; SHIFYNMAN,
R.Ya., zar. glav. red.; EALDIN, A.M,., red.; VONSCVSKIY,
5.V., red.; GALANIN, M.D., red.; ZELOV, D.V., red.;
ISHLINSKTY, A.Yu., red.; KATITSA, F.L., red.; KAPTIZLY,
N.A,, Ted,; KOZODAYEV, M.3., red.; LEVICH, V.G., red.;
LOYTST ANSKIY, L.G., red.; LUK?YANOV, S.Yu., red.;
MALYSHEV, V.I.y red.; MIGULIN, V.V., rod.; REBINDER,
P.A., red.; SYRKIN, Ya.K., red.; TARG, S.M., Ted, ;
TYABLIKOV, S.V., red.; FEYNBERG, Ye.L., red.; KHAYKIN,
S.E., red.; SHUBNIKOV, AV, red,

[Encyclopedic physics dictionary) Fizicheskii entsiklope-
dicheskil slovar'. Moskva, Savetskaia Entsiklopedila.
Vol.i. 1965. 592 p. (MIRA 18:1)
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APGO09680. . BOURCE . CODE:: 93
| | AuTHOR: | vul,.B: M.; Zeveritskaya, E. I.; Zovaritsky, N. V. ot
| | ORG: _Physics Institute im. P. K. Lebedev, AN SSSR, :Moscow (Fizicheskiy institut AR B
B | 5SSR); Institute of Physics Problems im, 8. I. Vaviloy, AN.S88R (Institut fizicheskiky . . iiM

8 . | problem AN SSSR) v N ?ﬂ : :
3 | TITIE:- Tun’.uel effect in diodes of gallium argenide at low temperatures -

, VYSOURCE:"‘Fiz“ika tverdogo tela, 1.'.‘8‘, no. 3, 1966, 85_38-,893

.| 'TOPIC TAGS: gallium arsenide, tunnel effect, volt gmpere characterictic, tun.el
2 | diode, temperature dependence, electron distribution ,

- =l -4BSTRACT: The purpose of the investigation was to determine the features and char-
-1 acteristics of tunnel diodes near zero voltage. The: measurements were made with Gadls
v ‘| tunnel diodes with hole density from 3 x 1029 to 8 » 1019 em™%, &t temperatures -

@ | 1--J0K in a magnetic fleld ug to 22 koe. Plots of the current I against the Vvoltege
W | v, of av/dI against V, and d@°V/dI®(V) were obtained.. The I(V) and av/aI(v) plots .~
W8 | vere obtained by a procedure described earlier (ZHEIF v. b5, 1839, 1963), and d2v/a1®
| was détermined by doubling the frequency of the sigral. The results have shown that
1 at temperatures below 25K the av/ai(v) curve has neer V = 0 a maximum whose relative
7' magnitude increnses logarithmically with decreasing temperature, reaching 2--3% at
- :| '1K.- The half-width of the maximvm decreases smoothly with decressing temparature.

‘1 “A hypothesis ls advenced that the appearance of the maximum is connected with the

ARy .

Fcod 32
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| presence of the singularity in the electron energy &lstribution Mnction as Y ap-

. proaches zeroc. It is shown that the results of the experiment may be greatly dis-
~ 1 torted by the influence of the tunnel Junction betwe:n the degenerate semiconductor ;
and a superconductor at the Jocation of the ohmic coatact. .The authors thenlk P Lo < i "
| Xepitsa for interest in the work, L. ¥. Keldysh and ‘{u, B. Kopayey for valuahle :

"discussions, and 8. $. Meskin, V. N. Ravich, end M. L. Krendel' for supplying the
| tunnel diodes. Orig. art. has: -9 figures and 2 formles. o -

. SUBM DATE: OTAug65/ ~ ORIG REF: 002/  OTH REF:: 005
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R [ L 2483-66 EA(h)/EWT(1)/EWT{m)/T TJP(¢) AT/IDAIG .~~~ ot ‘ ‘
B ;| ACC NR 2PGOO9683 - .. " SOURCE CODE:: ux/onﬁl/sei/ooa/oos,(ogoe/og%
: " AUTHOR: Vul, B. M.; Vavilov, V. S.; Galkin, G. M,; Bobrova, Ye, A. =~ = z?
o | CRG':-)' PR netitate im. P. N. Lebedev, AN SSSR, Moscow (Fizicheskiy institut AN
B | sssk - e - S -
i‘-i TITLE: Radiabive racombimation in_gallivm-argenide,diodes '
SOURCE: - Fizilka tverdogo tels, v. 8, no. '%?_1966,:36}3-911 N o ol B
. TOPIC 'TAGS: . gallium arsenide, i‘adiativev,recoinbination, ph junctien, juncticn diode, |

| _recombination ‘emigsslon, forbidden band

BB | ABSTRACT: To clarify the character of recombination processes corresponding to the

8 | particular emission band in Gohs {the short-wave bard or.one of the few long-wave

“haonia), the authors investigated the dependence of {he radiation intensity ¢f each
of the bands on the density of the current throwgh o p-n Junction. Iha niuagdia

‘| tested were GaAs diodes in which the p-n junctions were cbtained by diffusicn of zine

1. in n-type material. - The radlation was observed in ¢ direction normal to the plane

- | of the junction from the n-repion side. Jensurement:s were made of the cmiszdon
- npectrum of the lnvestigated samples, of the dependunce of the intensity of the emis-
sion of the Individual bands on the injectlon current at various temperaturds ab

.| high injection levels, end of thc dependence of the internal quantum efficitney on

%M |- the temperature.  The results show that the short-wuve bend, with a quantum energy

X8 | close to the width of the forbidden bond, is comneched ot high injection levels with
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e | a ‘bimo].e»cular recombination law; “he long-wave band 13 connected with & monotsolecular
‘| pecombination law. It is concluded that the nonradiitive recombination at high in-

L)

‘.1 jection levels should also obey the bimolecular law. The authors thank Yu. . Popov | _ B
1 and A, 1. Frimer for supplying imgortent experimental data. Orig. art. hags: N
- figures ;and b formuins. - i o S . :
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AUTHOR:  Vul, B. M.; . 8. - — v .
Umion: Yo, B M.; Reltwsemen 22w, 75
TITLE: On superconductivity in semiconductors . | ; . : ‘
: E . p Wt (44 ?8 P §

TOPf[CvTABS:W,semicoxiductorv,,,smper@onductivity,Ws,gmij:pndgcj:_gr,_t_i\;pﬁ{[qogﬁpq_foiﬂﬁ,y,,_w o i
lelertron interaction, hole interaction N

|of the Enclosure. Orig. art. has: 1 formula and 1 figure.
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ABSTRACT: The state of superconductivity in semiconductors is attributed tc inver-
action between electrons with the participation of u crystal lattice (intersction
by wvirtual phonons). Analogous interaction can also talte place lietween the holes
in a semiconductor.  Interaction between holes through virtual phonons should be = -
jdentical to interaction between electrons. The criteria for a substance heving a
hole sugerconductivity should thus be: a large effuctive hqle mess, a high dielec-
tric constant of the medium, and a multivalley shap: of the valence Zone. The dis-'____
covery of substances in which electron or hole superconductivity could be produced
would be particularly advantageous in creating special degenerated p-n trenuitions. :
The diagram of energy levels for such a p-n transitilon at V = 0 is shown in 1;15‘] r
. “(JA SR

| {Card 14,

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7"




"APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001961310003-7

- . ACCESSION WR:

L 3.82-66

Ap501h597
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) Institute, AR 88SR) , :

- |summrreD:
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UYI!EROO‘)
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\ conductivity /
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Fig. l. Diagram of p-n transition

Ef - F'ermi 1eve1‘ ZAp, 26n - energy gaps in ’
superconductor; Ey, E; - botfiom of the con-’

duction band; E{ , E{ - bottom of the for-
bidden band. '
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ARTSIMOVICH, L.A., akademik; KELDYSH, M.V., akademik; KAPITSA, P.L., ekademik;
UL, BeMes VERESHCHAGIN, L.F.; PISTOL'KORS, A.A.; SHCHUKIN, A.N.,
akadenik; SKOBEL'TSYN, D.V., akademik; ALEKSANDEOV, A.P., akademil;
AMBARTSUMYAN, V.A., akademik; ZEL'DOViCH, Ya.B.; SEMENOV, N.H.,
akadenik; KOTHL'NIKOV, V.A., akademik; LIFSHITS, I.M.; VEKSLEF, %.I1.,
akademik; GINZBURG, V,L.; MILLIONSHCHIKOV, M.D., akademik

Some problems in the development of modern physics; A.scussior. of
the work of the Department of General and Applied fhysics, Vest.
AN SSSR 35 no.2:3-46 F '65. 7 (MIRA 18:%)

1. Chleny-korresvondenty AN SSSR v(for Vul, Vereshchagin, Pistul'kors,
Lifshits, Ginzburg). :

.
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 ‘,'1-; 21229-66  EWT(i)/T/EWP(t) 1P(c) JD - - L
© ACC NR: AP6003804 ' SOURCE CODE: - UR/0181/66/008/601/02515/0253

. AUTHORS: Vul, B. M.; Chapnin, V. A. : ‘ 78
! ORG: Physics Institut im. P. N, Lebedev AN SSSR, Moscow
i (Fizicheskly institut AN &SSR) :

| PITLE: Interaction between 1lithium and lattice de'fect;s in caimium
+ telluride S Y N TR »7 ;

SOURCE: Fizzika tverdogo tela, v. 8, no. 1, 1966, 256-258

! YOPIC TAGS: lithium,vcadmium telluride, crystal lattice defe:t, ;
¢ impurity level, drift mobiiity, .valence band, capture cross s2ction,
. radiation damage : .

j,ABSTRACTi The authors obtained low-reslstance p-type CdTe by dif-
fusion of 1ithium from the vapor phase in high-resistance p-type

"E (0dTe at 900C in saturated vapor of cadmium..  The 11thium produces in

' the CdTe“a shallow acceptor level. The 1ithium was found ts huve a

' high mobllity even at room temperature, so that it cannct be used to-
i produce & pn junction. A reason for this pehnomenon is the infer-
D f : ' S =
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DT r 2122966
| AGG NR: AP6002804
,'é action between the 1lithium and the lattlce defect present in ‘he ;
f cadmium telluride as a result of deviation from stolchiometry. Thie
. phenomenon,is similar to that previously sbserved for interaction
| between .ithium and radiation defects in silicon. Because of 1ts
' high mobility the 1lithium migrates to the crystal an? when it -en-
| counters defects 1t attaches itself to thzm in the form of neatral
- i gtoms, capturing holes from the valence band. The accompanyling
.1 change in the resistance was measured at several temperatures and
! the results are plotted. ‘It is deduced that the diffuslon cozf- -
: ;

i ficient of 1lithlum should be 1less than approximately ldi“cme/sec at
i 60C._.It is_ concluded that this phenomenon can be used to control =
T the dégféé*bf'pérfection’of:crystals~and;alé&*ﬁ&iBéalfradiatxsnf"‘fitﬁ;ut g
; defects at relatively low temperatures. 'Orig. art. hagt 2 figures
i.and 1 formula. . ‘

. SUB CODE: 20/ = SUBM DATE: 27Ju165/ ORIG REF: 0C2/ OTH REF: 001
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Py = 7 EE e i e i LAt bl

L§:r73265 - FBD/EWT(I)/EWT(m)/EEC(k)-Z/T/bWP(t)rE I/BWP(k)/EWA(h) IJP(c) b3
2 ACC NRy AP6012!+67 " wa/dD ~ SCURCE CODIi: Un/omlls?»/oo&/oohllcgllm% 1

'Alyamﬂkiy, V. Ho, Bagavev, Ve S., Berozahhvili, Yu. K. ,...WJ. B. Mo q(o

W |- vmor:
. ouc-) mms Institute m p. N. @mm(ﬂzkhasw mutue AN
833R

|7 TITIE: Polarization of the emission from ga].limn arsenide diodeu / ﬂ_

- BOURCE:  Fizika tverdogo tela, v. 8, no. b, 1966, A{I91-1096 >/

C =) Topxc TMS: galuux a.rsenide, semiconﬂuctor laser, 0 Junction, J.a.aer emisnion,
4 1ig“lrt polaxiza.tion :

Bk ABSTRACT-' To as»ertain the causes of the strong polarization of ’@e{miconductor lnsers pyiE
. “with p-n junctions vhen the generation threshold is exceeded, the authors investi-
. "~ gated-the polarization of the laser emission-at injaction currents above and below. .. ' Mg
 #|-threshold, the influence of the orientation of the »-n junction and of the 1esonator | |k
71 mirrors on the polarization,. the emission from indiridual lasing spots as functions
i | of the injection current, as well as the influence »nf the temperature. The diodes -
gl || vere obteined by diffusion of Zn in GaAs ‘doped with Tes ~The injection pulsus were - - |- g
B8 - | short (0.5--5-usec) and _rectangular, with repetitioa frequency 4)--1000 cp3., The | | BB
S8 - | measurements vere pade at 77 and L.2K, Cbaervation: were made of the integral- | . B3
7 {CradiatIon polarization and of the spectral- polarization, using polaroid film. Visual . ot N
1 |“observations of the p-n Junction were also made through a-polarizing microtope. The . | g
experiments disclosc'd no connectiou 'between the cha.mcter of the polm‘iza.titm and the| | M
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orientatious of the p-i-junction or of the resonatos mirrors relative to the crystal | :/ E
“%.|"axes, or any temperesture dependence of the phenomenon. A noticeable polaritation of | . KNS
| the integral rediation below threshold was observed, with the same orientatilon as- RN
¥ | above threshold., At very large currents and in indlvidval cases several modes with |- -
B | -different polarization directions. were. observediat arbitrary_orientation of the junc- ) ' K&
‘| 44cn. Tt is noncluded from the rescults that the polarization direction is iensitive ol -
"|' to inhomogeneities present in the crystal and to the presence of anisotropy of the o
emission or absorption of the medium, due both-to the macroscopic lattice distortions | |

| and to anisotropy in the velocity distribution of the electroms. - Orig. art, has: |
5 figures, 8 formulas, and 1 table. . ( T - {02] ; i

g

uo3/h OTH REF: 'opﬁf;mo PRESS :
- Gool

b

* | s cobEs 20/ ' SUBM DAUE: ‘16AugS5/ ~ ORIG REF

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310003-7

‘ﬁ?l".."‘i.lf. . Podpolkovnik
A A K
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VUL!, M.A.; IVANOV, A.K. [Ivanov, 0.K.]

Relative distribution of Tor Tortcrian nnd Stebnik sedimenis urcer
conditiona of the external zore of the Carpathian pledzent fault.
Dop. AN URSR no,5:638-641 '63, . (Mia 17:0

-1, Institut geologii goryuchikh iakopa;(nmykh AN Ukr s, Predstisv eno
akademikom AN Ukr3SR V.B.Porfir'yevym {Porlir'iev, V.B.}.
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KLITOCHENKO, I.F.; ANTSUFOV, P.V.3 VIL', M.A,.

Prospects of o1l and gas in the Pokutye section of the Carpathians,
Geol,neft i gaza 6 no.10:13-17 0 '62, . (MIRA 15312)

1. Glavnoye upravlieniye geologii i okhrany nedr pri Sovete

Ministrov UkrSSR i Ukrainskiy nauchno-issledovatel'skiy

geologorazvedochnyy institut,
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dmanta of the pan!idic pofiep

Inwreformation vaanout in the ped

{n LTQ'SLruty1'rOI’?navka reglonse Nelt, 1 puz, prom. nodd: 7.8
C-D 163, (¥IRd 17:12)
1. Halushskaya kontora bureniya treste "Livovrefiejacrazve ks,
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.; RYNSKIY, M.A.; KURILETS, I.I.; LEVASHOV, F.I.

ANTSUPOV, P.V,; VUL', M.A
New data on the commercial prospecting of the Strutyn! ofl
(MIRA 18:2)

field, Neft, i gaz, prom. no,1:6-9 Ja-Mr 64,
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ANTSUPOV, P.V.; RYNSKIY, M,A.; VUL', M.A,; KURTLETS, 1.I.; 1EVASIOV, F.I.

Oi'khovka, a new oil field in the Carpathizn oil- and gas-bearing
province, MNeftegaz.geol, i goofiz, no.2115-19 164, (MIRA 17:4)

1, Kalushskaya KRB treata "L'vovneftegazrazvedka", !
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IVANOV, A.K. [Ivanov, 0.X.]; WL', M.A, f¥adbs-#edha ]; SHCHEPAK, V.M.

?ormation of the Kadobno gas field. Dop. AN URSR no.4:510-514

1. Institut geologii i geokhimii goryuchikh iskopayemykh AN Ula3SR.
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SOURCE: Byulleten'

T, ———" § m &
; ‘el mounted of, & rotating shaft, To fabmmtn spherical uha.pﬂs
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<~ VUL, B,M,; SMDLYANSKATA, A,3.; STEPANCHONOK, G.I.

Reaction of diffuse pi‘ecipitation in egar in tuberm;(losis. Ig;:.
delo 7 no.2:40-43 F 161 - 3 /(ﬂl s

! i’itu 1 Inatitut
1. TBentral'naya klinicheskaya tuberkulosnaya bol'r
epidemiologii {amikorbiologii imeni N.F. Gamalei AMN 88SR, Moskva.
(MICOBACTERIUM TUBERCULOSIS) -
(ANT;GENS AND ANTIBODIES})
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VUL!, S.M,

..

Study on the antigenic structure of mycobacteria by a Gouble
agav. diffusion method, Probl, tub. no.7:72-77 1644,
. _ ‘ (MIRA 18:1C)
1, Moskovskaya gorodekaya tsentral'naya klinicheskaya tuber-
kuleznaya bol'nitsa (glavnyy vrach - prof, V,L, Eynis),

et B
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VUL!, S.M.
Preciéitation in gel as a method for studying t
. i £ T ha antige
structure of Miercbacteria, Lab. delo no? 8§A9é~499 '54?
. (MIRA 17:12)

1. Moskvskaya gorodskaya tsentral'na
5 ya klinieheskaya tuber-
kuleznaya bol'nitsa (glavnyy vrach - prof, V.L.Byn{:).u o
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ety ' , 67240
AUTHOR: Vu§$“ - 5C7/20-129-4- 2/68 |
TITLE: Uniqueneua Theorems for a Certain Clnsa of lunotions Hepresented

. by Integrals e
PERIODICAL: Doklad,{ Akademii nauk 3353,1959 Vol 129,lir 4,pp 722-725 (U351)
ABSTRACT: Let 00

(1) f(x)-J-csoa\’xxds(i),

~00
who:o 6’(1\.) is a complex-valued function of bounded variation
80 that

' ' (2) Jexl? ml x]lde(?n-)|<c exp [h(xi] x>0.

Lot h(x) be differentiable, let h'(x) be monotonely insreasing

. ih X
; (3) lim wlxt - 1. Y.
; X~400 [,\

Let g(t) be the reversion function of ht(t),
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Uniqueness Theorems for a Certain Class of S0V/20-129-4-2/68
Funotions Roproaented by Integrals ) '

The»ofe_n’: 1@ If 5-(-—)- dt = o, then the representation of a

function f(x) in the form (1) is unique in the class of functions
(71.) which Batinfy (2).

frhenprem._,Zz Ir J-@%l~dt<oo, then there exiets an f(x) foi which

L 1
Ca thﬂ ropreaentation (1) ‘18 not unique in the olass of functions
. &(n) which satisfy (2).
‘. The author mentions B.M.Levitan and N.N.ideyman. The author
- thanks I.M.Gel'fand . for:the. problom and M,A.Yevgrafov for the
interest in"th¢ paper. -
Thore ate 3 referonocs, 1 ot whioh is Soviat, and 2 Amsrican.

PRESENTED: July 24, 1959, by M, V.Keldyah, Academidian L<
SUBMITTED ;uly»z’* 1195?!5}' B ,i 3 3wl R (' * ‘ v ’.-’m S
Card 2/2 ' :
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- VUL, Ye. B,; Cand. Phys-Math. Sci., (dlss) "On Onencss of

. Repregentation of Posltive Determinate Functions," Moacow,

1961, 7 pp (Math. Instit. im. V., A, Steklov Acad. of Sci. USSR)
200 copies (KL Supp 12-61, 257).
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Uniqueness of the representation of some classes of poaihﬁely
defined generalized funotions. Dokl, AN 8SSR 136 fo.3:534=537

Ja 61, (MIRA 143p2)
' |

1. Predstavlieno akademikom M.V.Keldyshem,
(Functional analysis)
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VUL', Yu.Ys., insh, (Moskva)
SR

Efficiont circuit for the electiric” irive of walking and draglire
excavators. Elektrichestvo no.4:b.~83 Ap '61. -
: , ' (MIRA 14:8) .

~ (Excavating maéhinery--EI;ectric driving)
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‘IAKOWEV, V.J., kand. tekhn, nauk (Moskva); WL', Yu.YVa&., inzh. (Moskval;
TYUXKOV, R.A., inzh, (Moskva) Vo M AN L

o —rEffJ;cient system for reguiating electrii exsu.vator drives. Elektiri-
- chestvo no.3:30-35 lfr '65. : - - (MIRA 18:6)
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JULY, Turiy Veiovlsvlch, aspirant

Haj.v woenirol systam f'cr the drives of tie EKG-8 sxcastor, Izv,vys.
ucpeb.anv, 5 alektrorskh, B no.3:1030-1035 145,

] ‘ 7 v MIRA 18:10
1, ¥afedra elektrooborudovaniya pronyehilennykh predpriyatiy ( 1 )
Moakovalkogo enorgeticheskogs institula, .
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. VULAKH, G.Ya., inzh,
Dependence of the work of a friction-type variable speed
governor on the operating ccnditions c¢f engines, Trakt,
4 sel'khozmash, no,5113-16 My "64, {MIRA 17:6)

1, Chelyabinskly traktornyy zavod,
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VLADIBI:AVLFV I., sotrudnik; VULAKH, M., sotrudnik; NAXKHAMERS, 8.,
' aotrudhik (e. Hoskva) ——————

Tachnology of sueds manufacture. Pro-.koopr. 12 no.11:18 N '58,
o ' (MIBA 11:11)

1. TSentral'naya nauchno-sksperimental 'nay. kozhobuvnaya labora.toriya,
)Ioukva.

- (Laather industry)
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'i VULAKH, V.L.; IVANOVA, V.V,; KOS'YANOV, G.I.; PANASYUK, V.V., kandidat
%1Ko-patenatichnikh nauk, redaktor

[Sclenkific vorks of Lvov scientiets; engineering and spplisd
mechanics, A biodbibliography] Naukovi pratei uchenykh L'vovs;
sokhniim 1 prykladns mekhanika, Bio-bitliografichni materisly,
L'viv, 1956, 132 p. (MLRA 10:))

1, Axademiya nauk URSR, Kijyev, L'vive'ka bidlioteka,
illbllogupbyulnovulnglnuu) -
Lvov--Bngineers--Bibliography) .
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VULAKH, Ye.L.; LOKTEV, 5.M.; KAGAN, Yu,B,

P i L

Estarification of alipkatic alcohols with pulfamic acid, Neftekhixmiia
4 no,5:780-788 S-0 164,

MIRA 18:1)

1. Institut neftekhimicheskogo sintezn imeni A,V.Topchiyeva AN SSSR
i Novomoskovskiy khimicheskiy kombina+,
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LILIS,M., dr.; VULGAN, P., dr.; PERISECENSCHI, G., dr.

Considerations on & cass of anglokeralema corporis diffusun
{Fabry disemse), Med, internm, {Bicur) 17 no,5:617-622 My 165

1. Lucrare efectuata in Cliniee npedicula, Spitelul unificat de
adul:l el raionulul "Tudor Vledimirescu, Inastitutul medico-farma-
ceutie, Bucuresti (director: prof, P, Teodorescu),
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N VULCHANOV,‘G.,;L.A'zﬁ;_
Repair of ‘the foundutions of diesel motors. Elektroenergiia .14
n005/6334~36 My-Je 163.
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STOJKOV, N.; VsEnDAnmvm, Ho; VULANOVIC, J.; xoxf:r}nxaa, A.

Evalution of pulmonary lesions in children txeated for primary
tuberculosis in 1952-1957. Bul se Youg 7 no.6:170 D '62,

1, Fizioloska klinika }ndicinskog fakulteta, Sarajevo.

.
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STOJEOV, Nevena; SERDAREVIC, Sabihaj
KONJICIJA, Abdulah

VULANOVIC,,Jullijanas

[ R e et

Evoi‘tlbn of pulmonary lasions in children after 5-10 year
therapy of primary Subsrculosis, Tuberkvlosa 15 no,1:47-50
J'a-Hr '63. .

1. Klinicka bolnica 2a plucne bolesti i tuberkulosu Medicinskog
fakulteta, Sarajevo - Sef: prof. dr Spiro Janovic.
' (TUBERCULOSIS IN CHILDIOOD)
(TUBERCULOSIS, PULMONAEY)
ﬁTUBERCULOSIS, LYMPH NODE)
ANTITUBERCULAR AGENTS)
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MARKOV, W1, N,; VULGHANOV, V.H,

; 1lcod
Dynamics of the difforential interrelations of white b
cells under the effect of antilymphocytic serum, Dokl, Bolg.
aked. pauk 15 no,2:187-190 '62,

(LEUKOCYTES)  {ANTIBODIES) (DMUNE SERUMS)
(LYMPHOGYTES)
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VULCHANOY , V.H.

Py

On splesn-antipons redustion Zn husern pyelold Jeuzeninag [okls Dolg,
aknde rauk 07 no B 76072 4.

1. Sutmitted by Correspending Member A, Toshkov,
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POPIVANOV, R, VULCHANOV, V,Kh.

Theoretical problems of auto~immunization and auto-immno-
pathies, Suvr.med. 15 no.123-17 '64
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VULCHEV, Vladimir, inzh,

M""“»—-»Jv..

Bleaching the beech c= '»lose obtaired by the sulfate re thod
Tekhnlka Bulg 13 no.l :11-4,15 '64.
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- (92. viver joe breakup forecss

L hg e DLC—{ wing to
_impossible to et naint directly the s
{razen sivers: - ‘It & fansasting of ice breal by« tin
._ship between thesmount of heat accessary for 1he sum of negative sir temperatures
—- during the ~¢f-river-fretzingand.-the mcan_ ¥ fevel during the ;ame peciod.  The
application of thit relationship for the ice breakup of ma River at\famor on Sakkalin- — —— .

sland is illustrated.-

y
Headings: 1. Rbver e beeakug . 2. lce breakup forecasting

e e ot e
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VUI-'BRUH. ‘.I.. insh,
e .ﬁ,g;;,,»u:'ﬁfr#i::’/’i."i'?n‘fﬁ'f'14‘ "y B . "
e Using quick-drying mixtures in making w~ids and cores, Stroi. i dor.
- mashinostr. 3 no,5:30 My '58, ‘ (MIBA 11:6)
(Moldings)
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NICQLAU, GH. S‘!.,lc.dﬁllchn., TRODORRSCU, ST.,; RLUNEWTAL, N.3 MAISLER,

41, CONU A m ‘Al, YULG ) m
nmumscﬁ P 1, ,,_"MLM?’ Wors

Btndtu of the role of otnptococcl in nkin
pothol « Bul, stiint,.,
: nct. 1.& 7 n6i2:513-555 Apr-Jnno 55 il et

(l!ll. disecases
' streptoc. infeot. hctoriol & ther.
(SYREPTOGOCCAL INFRCTIONS )
skin, bacteriol. & ther.):
(ANPIBIOPICS, ther. use
ltrop_t.oc. }nfoct. of skin)
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LO3', M.V., dotsent; NADZHMITDINOV, N.A.; GORODEISKAYA, A.S.; VASIL'YEVA,
' G,P,5 VUL'BRUN, YuM,

Study.of the incidence of tuberculosis in Andizhan, Med, zhur,
Uzb, no.12126-28 D 160, (MIRA 1411)

1. Iz knfodry mikroblologil Andishans )go g;&i&rnwong:go modit-
fuleznogo dispansora..

sinskogo instituta 1 Oblestnogo protivitube
(AM)IZHAN--TUBLRCULOS 14)
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acadenician; VULCAN, Pevel; FILIPEANU, Alex.

HICOLAU, Stefan Gh.,
| 7 n th;r-py of leprosy with disminodi-

‘hree years of experience i

phenylsulfone. Probl. ter., Bucur. 2:1¢91-236 1955.
(IXPROSY, ther.
disminodiphenylsulfone)

(SULFY(WES, thor. use
disminodiphenylsulfone in leprosy)
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ELPEININ BITEKSS 3

:@A}&EDI@ See. 13 Vol. 11/7 Dermatolozy July 57

Ta
1656, %)’ RESGU §., VULCAN P., DANILA P., NICOLAU G. and IVAN M.
Clin. Dermato-Vene¥al,, LM.F., Bucurogtl, #Conslderzaifi azupra notlor
cercetari in lupunvl erftematos exantemutic (slndromul Liebmena-Sacha)
tn legituri cu studiul a trei cazuri. Considerations on the new
researches in exanthematous Inpus erythematosus }
(Liebman-Sachs syndrome) in relationship with the study
of 3 cases DERM.-VENEROL. (Bucuregti) 1956, 1/¢ (09-109) Itlus. 10
Goneral considerations are made in this study in relationship with the most recent
investigations {n exanthematous lupus erythematosus (LE), concerning copecelally
its classification in the plcture of collagenous diseases, its actiolosy and horinon-
al therapy. The researches made in the dermutologic elinle of Bucharest, upon i
the 3 cases studied, lead to the following conclusions: (1) A purpuric aspact of the ;
eruption, in all 3 cases, showing an alteratior. of the vascular endotheliumg. (2) A |
discordance between the cutaneous lesions - which may completely dicappear - and
the gravity of the visceral lestions. (3) The concentratfon of tlic lesions oa the
haemopoietic and renal systems. (4) Modifica:tons of the level of scerum-proteina,
the inversion of the albumin-globulin ratio, und the presence in all cases of tha
‘LLE* phenomenon. (5) The 'LE’ phenomenon was present also in a case of non-
gonococeical methritis. (6) The authors emphasize the possibility of transforma-
tion of any case o fixed LE in exanthematouo LE even after a long period ¢i time,
8o that every patient affected by a localized form of LE is permancntly under the .
threat of its transformation in an exanthematcus LE with a very gerious prognosis.
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e ODORESCU, St.{ VUICAN, P.
Ntz . v .
Iupus erythematosus profundus, Rumanian M, Rev, 1 no,1:72-86 Jan- ,
May 57,

(LUPUS ERYTHEMATOSUS, DISSEMINATED, case reporta)
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RUVHANIA / Pharmacology. ToX1COLlOgY. Tranquillizers. v

Abs Jour ¢ Ref. Zhur - Blologlya, No. 3, 1959, 13795

Author : Roxin, T.; Vulcan,P.; uanolescu, Em,

Inst HE ‘"

Title : Experimental Study of Defenalve Action of Chlor-
proma zin and Prometazin Agalnst X-Ray Injuries.
Preliminary Report.

orig Pub : Probl. terep., 1957, 8, 85-91

Abgtract : It wee shown that largactil or phenergan, intro-
duced to rats in a dosage of 20 mg/kg each, in-
traperitoneally 10 min. tefore irradiation with
e lethal dose of X-Rays (1000r), lower the death
rate of the animals (by estimate 35 doye after
1rradiotion) from 89 to 50, —-- From the author's
resume.

Card 1/1
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INES ; . CUNESCU, V.; IACOB,
. RESGU, B.; SAWIELEVICI-MARINOY, 6.3 '
consmmA . ggx'n&ééx?fog?; AU, M.: MARINOV, M.; VASIIESCU, C.; LICHTENEZRG,
B, BARGAN, 7.; BAMSSCU, B.; BERNSTSIN, D.

Mage olinical and rndiological detectinn (vy radiophotog;&gh}s'g of carditis
in school-age children, Probl. reunat., Buour, no,5179- 958,
(RHEUMATIC HIART DISEASH, preveation & control :
in school-aged ochild, in Rumania, clin, & radiol. diag.
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VIICHANOY, 3.

"Possibilities of using Bulgarian electric apparatus for production of
sories of distributive eppliances of 6 and 20 kv,"

p. 11 (Elektroenergiia, Vol 9, no, 2, 1958, Sofiia, Hulgaria)

VMonthly Tndex of East Buropean Accessiorns (EiAI) IC, Vol. 7, 1o. s
September 1958
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_ VULCHANGV, D., inzh.

" Organization, conditions, and tasks of lanc} explog.tation in
Bulgaria, Tekhnika Bulg 2 n0.5:24=27 My '53.
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 VULCHANOY, D

ated areas with several cooperative faxnSs Pe 2l

' Organizing large culbiv

Vol. L, no. é, Feb. 1955

. TEKHMIKA -
Sofiya, Bulgaria

+ ot Q '.2
' go: Eastern European Accession Yol. § lo. L April 19%:
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